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Discipline that investigates the properties and behaviour of information, the forces 
governing the flow of information, and the means for processing information for optimal 
accessibility and usability is termed as "Information Science". It occurs individually as well 
as in combination with other words such as information analysis, information service, 
infDrmation source, scientific and technological information and soon. 
Ii'dormation may be defined as :-
"IriforiTiation is the message conveyed or intended to be conveyed by a system.atised 
boci^ ' of ideas or its accepted or acceptable substitutes". 
» According to D, Bell (1979) "Information is news, facts, statistics, reports , legeslation, 
text lodes, judicial decisions, resolutions and the like". 
• According to Machlup (1983) " Information is the peacemeal, fragmented, timely, 
transitory . - • flow of messages". 
The term information science was coined first in U.S.A. in 1959. The most 
significant use of the term is to be seen in the changing of the name of the American 
Documentation Institute (ADI) to American Society for Information Science (ASIS) in 
1968. The title of its journal "American Documentation" was changed to "Journal of the 
American Society for Information Science (JASIS) in 1970. 
Information Science is a disciphne concerned with the study of property and 
behaviour of information as well as the factors influencing the flow of information. 
In the present age, librarians have been observing the evergrowing number of 
bibliographic units like books, periodicals, articles in periodicals; corresponding increase in 
the size of library collection, number of readers, issue of library material, number of 
catalogue cards, changes in search strategy and so on. This becomes all the more 
problematic because of the in elastic budgetary provisions. Realizing these factors, no 
single library can afford to acquire every document. Hence, limited and selected 
procurement of journals seems to be one of the practical remedies. Bibliometric is relatively 
a new one recent origin, which has emerged to identify the pattern of publications, 
authorship, citations used for a subject etc. over a period of time and thereby offering 
insight into the dynamics of the area under a particular study. 
1 BIBLIOMETRICS: 
Bibliometric has been derived from the two words 'Biblion' and 'Metric'. The word 
'Biblion' means Books and 'Metric' means measurement. So, Bibliometrics generally 
means'Measurement pertaining to Books'. 
It implies a use of quantitative or statistical method to study the behaviour of 
information. 
This term is comparatively of Recent Origin and Bibliometric studies are being 
conducted in different disciplines. 
1.1 Origin and History: 
First study regarding Bibliometrics was conducted in 1917 by Xole' and 'Eale\ 
They wrote on "The History of Comparative Anatomy Part-1: A Statistical Analysis", 
First term used for this was" Statistical Analysis". 
Henkle (1938), Gosnell (1943\44), Barker (1966) also used the same term i.e. 
' Statistical Bibliography'. 
In 1968 Pritchard analyzed the term 'Statistical Bibliography' and found to be 
contusing with 'Statistics' and 'Bibliography on Statistics'. Therefore he coined another 
term i.e. called'Bibliometrics'. 
Hence, the term Bibliometric has a very recent origin. The term Librametrics, 
Scientometrics, Econometric and Informatrics are also used in literature. Bibliometrics is 
anaiogus to 'Ranganathan's librametrics, Russian concept 'Scientometrics', FIDS 
'Informatics' and also to some other well established sub-disciplines like 'Econometrics', 
'Psychometrics','Sociometrics' and 'Biometries'. 
1.2 Definitions: 
Bibliometrics is that branch of science which studies the behaviour of information. 
We can also say that "Bibliometric" is that branch of information theory that 
attempts to analyse quantitatively the properties and behaviour of recorded knowledge. 
It has been defined by different people in different ways:-
I) Hulme (1923): The purpose of Statistical Bibliography is to shed light on the process 
of written communication and of the nature and course development of a discipline by 
means of counting and analysing the various facets of written communication. 
II) Raising (1962): The assembling and interpretation of statistics relating to books and 
periodicals use of books and journals and to ascertain in many local situations the 
general use of books and journals. 
III) Pritchand (1969): Application of mathematical methods to books and other media of 
communication. 
IV) Fairthorne (1969): Quantitative treatment of the properties of recorded discourse and 
behaviour appertaining to it. 
V) Hamkins (1977): Quantitative analysis of the bibliographical features of a body of 
literature. 
VI) Potter: Bibliometric is the study and measurement of the publication patterns of all 
forms of written communication and their authorship. 
VII) Schrader ; "Bibliometric is the scientific study of recorded discourse". 
VIII) Broadus: Bibliometric is the quantitative study of physical published units or of 
Bibliographic Units of Surrogates either. 
IX) Sengupta: Organization , Classification and Quantitative evolution of publication 
patterns of all macro and micro communications along with their authorship by 
mathematical and statistical calculus. 
X) British Standard Institute: The study of the use of documents and patterns of publication 
in which mathematical and statistical method have been applied. 
2 BIBLIOMETRICS ; Its Scope: 
The scope of bibliometric includes the studying of relationship within a literature 
or describing a literature. Typically these descriptions focus on consistent patterns involving 
Authors, Monographs, Journals, Subject, Language Forms. 
Bibliometric studies fall mainly into two broad groups: 
a) Descriptive Studies: Those describing the characteristics or features of literature. 
b) Behavioural Studies: Those examining the relationship formed between components of 
a literature. 
The techniques of bibhometric are simple to complex in nature. The basic units of 
bibliometric are all facets of written communication, such as Primary and Secondary 
periodicals, Articles, Books, Monographs and other media of communication. Bibliometric 
techniques have extensively applied equally in Sociological Studies of Science Information 
Management, Librarianship, history of science including science policy. Study of Science 
and Scientists and also in different branches of Social Science. Bibliometric laws are usefiil 
in uderstanding some of the information phenomena and may help in planning many of the 
library activities, as they indicate certain basic patterns and relationships governing 
information items and activities. The study mostly relates to quantification of items and 
their pattern of distribution. Hyperbolic distribution and exponential growth are the 
prominent trends underlying information and document phenomena. The studies throw light 
on the pattern of growth of literature, productivity and influence of authors, interrelationship 
among different branches of knowledge, distribution of terms in information storage and 
retrieval pattern of collection build up, their use and the like. 
2.1 Purpose of Bibliometrics: Pritchard assigned its purpose as to shed light on the process 
of written communication and of the nature and course of development of a descriptive 
means of counting and analyzing the various facts of written communication. 
According to Dr. S.N. Singh "The purpose of bibliometric is to provide quantitative 
analysis of the phenomenon going with documents, their organization, use and services in 
library and Information Centres and Systems. It offers to the information worker a type of 
statistical technique for the study of characteristics and attributes of literature and that of 
communication media. 
The main purpose of bibliometric study is : 
• To find out major form of literature. 
• To prepare a ranked Hst of journals. 
• To make a comparison between ranked journals. 
• To identify the country with greatest library output. 
• To find out the chronological scattering of all cited literature. 
• To ascertain the amount of utilization of language. 
Some other purposes are : 
• To develop norms and standardization . 
• To regulate inflow of information and communication. 
• To identify authorship and its trends in documents of different subjects. 
• To measure useful news of adhoc and retrospective SDI services and so on. 
3 UTILITY OF BIBLIOMETRIC IN RESEARCH: 
At present, bibliometric work often provides the background for a more practical 
task. It is an established technique covering wide area of knowledge. It has therefore been 
able to involve scholars from many of these disciplines. Consequently it has attracted 
scholars from different disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity having national, international and interdisciplinary character. 
It has estabhshed itself as a viable and distinctive research technique for studying science of 
science based on bibliographic data. As a matter of fact, its backbone Hes in its sound 
theoretical foundation most efficiently and effectively laid by some pioneers like Gross, 
Lotka, Bradford, Zipf, Derek J. De SoUa Price, Bookstein, Massavesik, Cole brother, 
Pritchard, Garfield, Hulme, Fairthorne and many others who are all not basically librarians, 
but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of throwing light to various 
complicated problems faced by many while handling information to quantify the process of 
written communication. It has established itself as a viable and distinctive research tool for 
quantitative measurement of human knowledge. Data analysis both of citations and of 
volume of publications year by year can be useful in planning retrospective bibliographies. 
Bibhometric also provides information about the structure of knowledge. Its 
classification studies give information about the subject, language and country relationship 
which is based on literary warrant. Bibliometric is very useful in any field of research or in 
any discipline or it can be used in small and manageable ways by individuals, to improve 
some part of library or information service. 
4 BIBLIOMETRIC LAWS: 
There are three fundamental laws which laid the formation of bibliometrics: 
4.1 Lotka' s inverse square law of scientific productivity. 
4.2 Bradford's law of scattering. 
4.3 Zipf s law of word occurrence. 
4.1) Lotka's Inverse Square Law: 
The frequency distribution of productivity of authors of scientific papers was first 
studied by Alfred Lotka, who proposed that the number of authors making n contributions 
is about 1/n^  of those making one contribution, and the proportion of all contributors who 
make a single contribution is about 60 per cent, or a(n)=k\n .^ 
Where a is the number of authors producing n papers and k a constant. 
In other words, for every 100 authors contributing one article, 25 will contribute two 
articles, about 11 will contribute 3 articles and 6 will contribute 4 articles and so on. 
4.2) Bradford's Law of Scattering: 
This law was given by S.C. Bradford in 1948. S.C. Bradford examined two 
bibliographies prepared in the science library on applied Geophysics and Lubrication and he 
prepared lists of journals arranged by decreasing order of source items contributed by the 
journals to the Bibliographies. 
He noticed that in each subject, there were a few very productive sources, large 
number of sources of constantly diminishing productivity. In the list of periodicals ranked 
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by diminishing productivity, Bradford identified three groups of periodicals that produced 
approximately the same number of articles on the subject, but the number of periodicals in 
these three equi-productive zones increased by a constant factor. 
Based on this he stated this law as, "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided into a nucleus of 
periodicals more particularly devoted to the subject and several groups or zones containing 
the same number of articles as the nucleus when the number of periodicals in the nucleus 
and succeeding zones will be given as : 
1 : n : n^  
4.3) Zipfs Law of Word Occurrence: 
This law was given by Zipf in 1949. Zipf developed and extended an empirical law, 
as obseived by Estoup governing a relation between the rank of a word and the frequency 
of its appearance in a long text. 
If 'r' is the rank of a word and T is its frequency, then mathematically Zipf's law 
can be stated as follows: 
rf = c, where ^c is a constant. 
This law states that in a long textual matter if words are arranged in their decreasing 
order of frequency, then the rank of any given word of the text will be inversely proportional 
to the frequency of the occurrence of the word. 
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He found that by multiplying the numerical value of each rank (r ) by its 



































Table shows distribution of words inversely proportional to the frequency of 
occurrence of the word. 
Thus, these three laws are respectively based on 
(i) Number of authors contributing in a discipline or other field; 
(ii) Distribution of articles in a set of journals; 
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(iii) Ranking word frequency in a particular set of documents. 
Other Laws: 
The three other important laws that need to be mentioned here are: 
4.4 Price's Square Root Law of Scientific Productivity: 
This law was given by Derek De Solla Price in 1963. This law states that "half of 
the scientific papers are contributed by the square root of the total number of scientific 
authors". 
4.5) Garfield's Law of Concentration: 
This law was enunciated by Eugene Garfield in 1971. This law states that " a basic 
concentration of journals is the common core of nucleus of all fields". 
4.6) Sengupta's Law of Bibliometrics: 
This law has been put forward by Sengupta in 1973 which is also known as off 
setting weightage formula for re-ranking periodicals to avoid discrimination against new 
journals which necessarily have fewer citation credits. This is basically an extension of the 
Bradford Law. 
It states that "during phases of rapid growth of knowledge in a scientific discipline, 
articles of interest to that discipline appear in increasing number of periodicals distant from 
that field". 
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Mathematically this law stands in the following form: 
f (x + y) = a + b log (x + y) 
Where f (x + y) is the cumulative number of references as contained in the first (x 
+y) most productive journals, x indicate number of journals in the same discipline and y 
stands for number of journals of unrelated disciplines (y>x) and a and b are two constants. 
5) Subdivisions of Bibliometrics: 
5.1: Operation Research (Linear Programming, Transport problems). 
5.2: Statistics (Multivariable techniques, trends, correlation). 
5.3: Bibliometric Laws (Laws of Zipf, Lotka and Bradford). 
5.4: Citation Analysis (Networks, Science Policy). 
5.5: Circulation Theory (Models). 
5.6: Information Theory. 
5.7: Theoretical Aspects of Information and Retrieval. 
6. Application of Bibliometrics: 
As bibliometric lies between the border areas of social sciences and physical 
sciences, its techniques have extensive applications equally in sociological studies of science 
, information management, librarianship, history of science and also in some other branches 
of social science and sciences. Some of the areas where bibliometrics techniques are 
consistently being applied are enumerated here: 
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• To design information services. 
• In library management. 
• Evaluation of indexing services and retrieval system. 
• Weeding and stacking policy. 
• To find out core journals by applying Bradford Law. 
• To find out trends in research activities. 
• Trends in authorship. 
• To find out the distribution of scientific articles or scattering of articles through 
applying Bradford Laws. 
• To find out the productivity of scientist by applying Lotka's Law. 
• To lead the reader to fiirther studies in the field. 
• Help in preparation of Bibliographies. 
• To find out the relative use of different languages. 
• To study the use of literature from different countries. 
« To study the scattering of subject. 
o To study the rate of collaborative research. 
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7. Limitations in Application: 
Though most of the studies tend to support the Bradford distribution some other 
researcher could not get the satisfactory results. Gross found that the scatter of research 
papers among physics journals deviated from that predicted by Bradford's Law. Out of 50 
Bibliographies studied by Chonez, only six followed the law. Therefore, he calls the low 
pseudo scientific. 
7.1 Lotka'sLaw: 
In the case of Lotka's law it was found to fit in most cases. However the value of 
indexing was found to vary for different groups of scientists. 
Another problem with Lotka's law is that it totally ignores the potential authors 
who have not produced any publication so far. 
7.2 Citation Analysis: 
In case of Citation Analysis, the common arguments against it are; 
• Too much of self citation and in-house citation. 
• Practice or citing only to get the favours of the powerfiil or to appears others. 
• Citation given just to dress up the paper. 
• Variation of citation rate during life time of paper. 
• Variation of citation rate with type of paper and speciality. 
• Negative citation 
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Because of all these limitations the empirical nature of these laws are generally 
questioned. 
CONCLUSION: 
Bibliometrics has emerged as the most active field of library and information science 
during the past few decades. It is estimated that literature on this topic occupies more than 
25% of the total contribution in library and information science. Citation Analysis studies 
form a major portion of it, pertains to the application of bibliometric laws. However, there 
is a long way to go in achieving perfection in the studies. Even the spread of computers for 
retrieval, counting and analysis are unlikely to achieve perfection in the studies. This study is 
merely a method, not a theory. To make it a theory and more useful, researchers must 
concentrate on the casual factors underlying Bibliometric phenomena. The changes that are 
frequently occupying in the publication practices are likely to complicate the studies in 
fliture. In such circumstances it is advisable to consider the results of such studies as more 
guidelines rather than ends in themselves. 
BiWiometric is a formal scientific subdiscipline that includes the complex of 
mathematical and statistical method, used to analyze bibliographical characteristics of 
documents. It has been recognized as the structure part of the methodology of library and 
information science also. 
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CHAPTER-II 
HORTICULTURE : AN INTRODUCTION 
Horticulture may be defined as an agricultural science which treats of the 
production, utilization and improvement of fruits, vegetables and ornamental plants. The 
term is derived from the Latin words 'hortus' which means garden, and 'cultural means 
cultivation. It is a tremendous industry composed of numerous commercial enterprises and 
even more numerous home gardens, orchards, lawns and ornamental plantings. It is a field 
that affects and influences all people. It provides a large portion of our food supply. It is a 
bounteous source of beauty in our homes, cities, rural landscapes, parks, campuses, gardens, 
conservatories, greenhouses anfl areas of the great outdoors. 
The role of horticulture In daily life will vary greatly among individuals. It may be a 
profession as with research workers, plant breeders and teachers. Horticulture may be a 
pastime, an adventure , or a means of exercise and health. It is a hobby for many people. 
Various aspects of the science and art of Horticulture may be the favourite subject 
for the cartoonist, the author, the poet, the humorist, the artist, the composer, the 
photographer, and the coimoisseur of food. It even approaches the weather in popularity as 
a Conversation Piece. 
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1) Division of Horticulture 
There are four divisions or coordinate branches of horticulture. Each branch 
includes not only the production of crops but also the home or form operations incident in 
the handling and marketing of products. A list of the division follows: 
1.1 Pomology: Includes the culture of apples and pears. Stone fruits , citrus fruits, nuts, 
grapes, the various berry crops and miscellaneous temperate, subtropical and tropical 
fruits. 
1.2 Olericulture: Is a large commercial industry and a very popular home land farm 
activity. Certain crops in areas of favourable soil and climate have been developed into 
large commercial enterprises. Large scale production with good shipping and 
refrigeration facilities have brought the produce to distant markets in good condition. 
1.3 Ornamental Horticulture: Includes the culture and use of many hundreds of species 
of plants. Subdivisions are based on types of culture in the various groupings. 
1.3.1 Floriculture; Is the art of growing, selling, designing and arranging flowers and 
foliage plants. 
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1.3.2 Trees and Shrubs: Are important ornamentals for homes, farm steads, parks, public 
buildings, avenues and recreation areas. 
1.3.3 Turf Grasses; Receive considerable attention as ornamental plantings. 
1.3.4 Landscaping: This phase of horticulture consists of planning and arrangement of 
home grounds and farm steads, public areas, highways and business establishments. It 
involves not only the use and placement of horticultural plants but also placement of 
buildings, walks, drives, fences, service areas and other parts of the landscape. 
Each of these divisions of horticulture can be a science, an art, a business or an 
industry in itself They all have characteristics which fit into the meaning of horticulture. 
2) Importance of Horticulture to Daily Life : 
In the economy of the world and within each nation, horticulture is a basic industry. 
It is an important source of the food supply of the world. Production, processing and 
marketing of horticultural crops provide gainful occupation for many citizens of the world. 
Horticultural crops enter interstate commerce and world trade as fi^esh fruits, vegetables 
and ornamental plants. 
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From the nutrition stand point, horticulture is extremely important to our daily 
living. Fruits and vegetables play a vital role in satisfying the nutritive requirements of the 
human body. 
The leaves of most plants are good source of minerals. Most vegetables and fruits 
are sources of one or more of the vitamins or vitamin complexes needed for good health. 
Many people have become aware of the vitamin value of fresh fruits and vegetables 
and tend to shift their eating habits accordingly. This increase in per capita consumption 
must thus reflect a decrease in other foods. In an age of technology where much labor is 
done by machine, the "human machine" needs less of the fuel supplying foods. Thus with 
an increased consumption of salad crops we have a decreased use of high carbohydrate, 
high energy vegetables on a per capital basis. 
3) Classification of Horticultural Plants: 
Differences and similarities are important criteria for describing and distinguishing 
among people, animals, nations, civilizations, eras and a host of other tangible and 
intangible entities. This is also true of plants. Horticulture deals with fruits, vegetables and 
ornamentals. Their kinds, types and cultivars are distinguished by comparing characteristics 
of form, habit of growth and longevity. 
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3.1 Fruits: To the botanist a fruit is simply a ripened ovary. To the horticulturist from 
common usage of the term, a fruit is the fleshy, edible product of a woody or perennial 
plant which in its development is closely associated with a flower. An outline of fruits 
with some typical examples are given below : 
• Fruits borne on woody plants 
A - TREE FRUITS 
1. Deciduous 
a. Pome 
Apple, Pear, Quince 
b. Drupe (Stone Fruits) 
Peach, plum, apricot, cherry 
2. Evergreen 
a. Citrus 






B SMALL FRUITS 
1. Grape 
2. Brambles 
Raspberry, blackberry, boysenberry 
3. Blueberry and cranberry 
4. Currant and gooseberry 
Fruits borne on herbaceous perennial plants: 
A. Prostate growth 
Strawberry 
B. Upright growth 
Banana, pineapple 
Fruits may also be grouped according to climatic adaptability as temperate, sub 
tropical and tropical. 
3.2 Vegetables: 
In general, a vegetable is the edible product of herbaceous garden plant. 
Vegetables can be grouped according to length of life cycle as annuals, biennials, and 
perennials. They can be classed as cool or warm season types. Sometimes vegetables are 
described by edible portion of the plant. They are frequently placed in categories of similar 
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characters because of the similarity of culture within the group. Such a classification 
follows: 
3.2.1 Root Crops 
Carrot, beet, rutabaga, turnip, radish, sweet potato. 
3.2 2 Bulb Crops 
Onion, garlic, shallot. 
3.2.3 Tuber Crops 
White potato, Jeruselum artichoke. 
3.2.4 Vine Crops 
Cucumber, pumpkin, squash, watermelon. 
3.2.5 Cole Crops 
Cabbage, cauliflower, brussels sprouts, kale. 
3.2.6 Greens 
Spinach, chard, chicory, mustard. 
3.2.7 Salad Crops 
Lettuce, celery, cress, endive, Chinese cabbage. 
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3.2.8 Perennial Vegetables 
Asparagus, horse-radish. 
3.2.9 Solanaceous Fruits 
Tomato, pepper, egg plant, husk tomato. 
3 2 10 Pod Crops 
Bean, pea, okra. 
3.2.11 Corn 
Sweet com, popcorn. 
3.3 - Ornamentals: Plants grown for ornamental use, such as cut flowers, bedding plants, 
interior foliage plants, or landscape plants, represent an enormous group and include 
thousands of species. They may be grouped as follows: 
3.3.1 Flowers and bedding plants: 
• True annuals (marigold, petunia, zinnia). 
• Bieimials (English daisy. Foxglove) 
• Perermials (daylily, delphinium, iris, rose) 
• Bulbs and'corns (crocus, gladiolus, harcissus, tulip) 
• Fohage (interior) plants (philodendron, sansevieria) 
• Ground covers and vines (English ivy, Japanese spurge) 
• Lawn (turf) plants (bermuda grass, bluegrass) 
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3.3 2 Evergreen Shrubs and Trees: 
• Broadleaf (holly, rhododendron) 
• Narrowleaf(fir, juniper, yew) 
• Deciduous Shrubs (dogwood, lilac, viburnum) 
• Deciduous trees (ash, crabapple, magnoha, maple) 
4) Anatomy of Plants: 
The principal parts of horticultural plants are stems, leaves, buds, flowers, fruits and 
roots. They assume important roles in plant production, propagation, food manufacture, 
and in providing balance for the cycles of nature. 
4 1 The Woody Dicot Stem: 
Woody stems differ from herbaceous stems in that they show greater maturation and 
hardiness of stem tissue. Principal parts of the woody stem are the xylem,cambium and 
phloem. The xylem is the wood, the phloem is a major portion of the bark, and the 
cambium is a thin layer between the wood and the bark. The xylem, phloem and cambium 
are all involved in such horticultural practices as grafting, pruning and wound treatment. 
They play vital roles in growth, development and production of horticultural plants. 
4 2 The Herbaceous Dicot Stem: 
Herbaceous stems, like those of geranium, are more succulent, less fibrous, more pithy and less 
tough then woody stems. Th^, characteristically are not as strong, not as hardy, and not as rigid. 
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4.3 The Monocot Stem: 
Monocot stems generally do not have a cambial ring between the xylem and phloem 
tissues. Such plants as sweet corn, lilies, onions and grasses are herbaceous monocots. 
4.4 The Leaf: 
The structure of the leaf is designed to facilitate the synthesis of food for the plant by 
the complex process of photosynthesis. The petiole, mid rib and veins of the leaf supply 
water and minerals to the leaf cells through their basal connection with the xylem of the 
stem. 
4.5 The Bud: 
A bud is an undeveloped shoot, or flower, or shoot and flower. By position, a bud is 
either terminal or lateral on a twig or shoot. By activity, a bud is either resting, dormant or 
latent. 
4 6 The Flower: 
The flower precedes, and is essential for, fruit development. It is a reproductive 
organ of the plant, since, in complete fulfillment of its function, seed is produced. 
4.7 The Fruit: 
The fruit, whether horticultural or botanical, is the object in growing tree and small 
fruits, many vegetables and some ornamentals. Pollination and fertilization provide a 
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stimulus to fruit set and seed development. Each specific kind of plant has its own flowering 
and fruiting habits. 
4.8 The Root: 
Roots do not have nodes. The branch roots arise at irregular intervals and locations 
instead of from buds. This is a determining feature which classes the sweet potato as a root 
and the Irish potato as a tuber. 
The chief function of roots is absorption of moisture and minerals from the soil. 
5) PROBLEMS IN HORTICULTURE: 
A number of problems in horticulture are recognized and identified as follows: 
5.1 Weeds 
5.1.1 Annual weeds 
5.1.2 Perennial weeds 
5.1.3 Mosses and liverworts 
5.2 Large Pests 
5.2.1 The rabbit 
5.2.2 Deer 
5.2.3 The brown rat 
5.2.4 The grey squirrel 
5.2.5 The mole 
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5.2.6 The wood-pigeon 
5.2.7 The bullfinch 




5.3.4 Other arthropods 
5.3.5 Nematodes 





Most plants, whether wild or cultivated, grow in competition with other organisms 
such as pests, diseases, and other plants. Any competitive plant unwanted by man is termed 
a weed. 
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A weed is a plant of any kind which is growing in an undesirable place: groundsel 
smothering lettuce, moss covering a lawn, last year's potatoes emerging in a plot of 
cabbage, rose suckers spoiling a herbaceous order. 
Damage caused by weeds may be categorized into seven main areas: 
• Competition between the weed and the planting for water, nutrients and light 
may prove favourable to the weed if it is able to establish itself quickly. The 
plants are therefore deprived of their major requirement and poor growth 
results. The extent of this competition is largely unpredictable varying with 
climatic land cultural factors. The uncontrolled proliferation of weeds will 
inevitably produce serious plant losses. 
• Seed quality is lowered by weed seed, e.g. fat hen contamination in batches of 
seed, e.g. carrots. 
• Machinery, e.g. mowing machines and harvesting equipment may be fouled by 
weeds such as knotgrass, which have stringy stems. 
• Poisonous plants. Ragwort, Sorrel and buttercups are eaten by farm animals 
when more desirable food is scarce. 
• Pests and diseases are commonly harboured on weeds, e.g. Sowthistles are 
commonly attacked by chrysanthemum leaf miner. 
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• Drainage depends on a free flow of water along ditches, dense growth of 
grasses, e.g. couch, and water loving weeds, e.g. chickweed, may seriously 
reduce this flow and increase waterlogging of horticultural land. 
• Tidiness is essential in a well-maintained garden. The amenity horticulturist may 
consider that any plant spoiling the appearance of plants in pots, borders, paths 
or lawns should be removed, even though the garden plants themselves are not 
affected. 
5.1.1 Annual Weeds: 
Three species, chickweed, groundsel and speedwell are described below to 
demonstrate some features of their biology that make them successful weeds: 
a) Chickweed (Stellaria media) 
This species is found in many horticultural situations as a weed of flower beds, 
vegetables, soft fruit and greienhouse plantings. The seedling cotyledons are pointed, with a 
light coloured tip, while its true leaves have hairy petioles. 
b) Groundsel (Senecio Vulgaris) 
This is a very common and important weed, found in many countries, particularly on 
heavy soil. It grows on both poor and rich soils up to almost 600 m. in altitude. 
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The seedling cotyledons are narrow, purple underneath, and the true leaves have 
step-like teeth, 
c) Speedwells (Veronica Persica and V.filiformis 
The first species, the large field speedwell, is an important weed in vegetable 
production, while the second species, the slender or round-leaved speedwell is a serious turf 
problem. 
The seedling cotyledons are spade-shaped, while the true leaves are opposite, 
notched and hairy in both species. 
5.1.2 Perennial Weeds: 
Four species, creeping thistle, couch, yarrow and broad-leaved dock are described 
below to demonstrate the major features of their biology. 
a) Creeping thistle (Cirsium arvense) 
This species is a common weed in grassland and perennial crops, e.g. apples, where 
it forms dense clumps of foliage. 
The seedling cotyledons are broad and smooth, the true leaves spiky. 
b) Couch grass (Agropyron repens) 
This grass, sometimes called 'twitch', is a widely distributed and important wed 
found at altitudes up to 500 m. 
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c) Yarrow (Achillea millifolium) 
This strongly scented perennial, with its spreading flowering head is a common 
hedgerow plant found on most soils at altitudes up to 1200 m. 
The seedling leaves are hairy, and elongated with sharp teeth. 
d) Broad-leaved dock (Rumex obtusifolius) 
The seedling cotyledons are narrow, the true leaves large, broad and crimson-
coloured. This is a common weed of arable land, grassland and fallow soil. 
5.1.3 Mosses and liverworts: 
These primitive plants may become weeds in wet growing conditions. The small 
cushion-forming moss (Bryum spp.) on sand capillary benches, and thin, acid turf which has 
been closely mown. Feathery moss (Hypnum spp.) is common on less closely mown, 
unscarified turf. A third type (Polyrichum spp.), erect and with a rosette of leaves, is found 
in dry acid conditions around golf greens. Liverworts (PelUa spp.) are recognized by their 
flat leaves growing on the surface of pot plant compost. 
5 2 LARGE PESTS 
5 2.1 RABBIT (Oryctolagus Cuniculus) 
The rabbit may consume 0.5 kg of plant food per day. Young turf and cereal crops 
are the worst affected. Rabbits may move from cereal crops to horticultural holdings. Stems 
of'topVfruit may be ring-barked by rabbits. 
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5.2 2. DEER 
Deer may become pests in land adjoining woodland where they hide. Muntjac and 
roe deer ring-bark trees and eat succulent crops. 
5 2 3. THE BROWN RAT (Rattus norvegicus) 
The brown rat, also called the common rat, is well known by its dark-brown colour, 
blunt nose, short ears and long, scaly tail. It will eat seeds, succulent stems, bulbs and 
tubers. A rat's average annual food intake may reach 50 kg. 
5 2 4 THE GREY SQUmREL (Sciurus Carolinensis) 
The horticultural damage caused by gray squirrel varies with each season. In spring, 
germinating bulbs may be eaten, and the bark of many tree species stripped off. 
In summer, pears, plums and peas may suffer. Autumn provides a large wild food source, 
though apples and potatoes may be damaged. In winter, little damage is done. 
5 2.5 THE MOLE (Talpa europea) 
This dark gray, 15 cm long mammal, uses its shovel-shaped feet to create an 
underground system 5-20 cm. Deep and up to 0.25 h in extent. The tunnel contents are 
excavated into mole hills. The resulting root disturbance to grassland and other crops causes 
wilting, and may result in serious losses. 
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5 2 6 THE WOOD PIGEON (Columba Palumbus) 
This attractive, 40 cm. Long, blue-gray pigeon with white underwing bars is known 
to horticulturists as a serious pest on most outdoor edible crops. In spring, seeds and 
seedlings of crops such as brassicas, beans and germinating turf may be systematically eaten. 
In summer, cereals and clover receive its attention; in lautumn, tree fruits may be taken in 
large quantities, while in winter cereals and brassicas are often seriously attacked. 
5 2 7 THE BULLFINCH (Pyrrhula Pyrrhula) 
This delightful, 14 cm. Long bird is characterized by its sturdy appearance and broad 
bill. From April to September the bird progressively feeds on seeds of wild plants. From 
September to April the species forms small flocks which , in addition to feeding on buds 
and seeds of wild species. 
5 3 SMALL PESTS, SOIL ORGANISMS AND BEES: 
5.3.1) SLUGS: 
These animals belong to the Phylum MoUusca which cause a little damage to plants 
in greenhouses and private gardens. The slugs feed by means of a file-like tongue which cuts 
through plant tissue held by the soft mouth, and scoops out cavities in the affected plants. 
In moist, warm weather may cause above-ground damage to leaves of plants such as 
establishing turf, lettuce and Brussels sprouts. 
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5.3.2) INSECTS: 
Insect groups are classified into their appropriate order according to their general 
appearance and life cycle stages: 
a) Springtails (order collembola) 
Tliis group of primitive wingless insects , about 2 mm in length, have a springlike 
appendage at the base of the abdomen. They are very common in soils, and normally aid in 
the breakdown of soil organic matter. 
b) Peach-potato aphid (Myzus Persicae) 
It is common in market gardens and greenhouses. It may cause three types of 
damage. Using its sucking stylet, it may inject a digestive juice into the plant phloem, which 
cause severe distortion. 
c) Spruce-larch adelgid (Adelges Viridis) 
These may cause serious damage on spruce grown for Christmas trees. The 
emerging nymphs, injecting poisons into the shoots, cause abnormal growth into green 
pineapple galls which spoil the tree's appearance. 
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d) Glasshouse whitefly (Trialeurodes Vaporariorum) 
This small, moth like pest causes serious problems on a range of glasshouse food and 
flower crops. 
e) Greenhouse mealy bug (Planococcus Citri) 
This pest, a distant relative of the aphid, spoils the appearance of some glasshouse 
crops. 
f) Brown Scale (Parthenolecanium Corni) 
It is a serious pest on vines, currants and cotoneasters and in greenhouses attacks 
peaches and Amaryllis, causing stunted growth and leaf defoliation. 
g) Leaf hoppers (Graphocephala fennahi) 
They live on the under surface of leaves, causing a mottling of the upper surface. 
They also carry the serious bud blast diseased which kills off the flower buds. 
h) Common green capsid (Lygocoris Pabulinus) 
. This pest occurs on fiuit trees and flower crops. Because of the poisonous nature 
of its salivary juices, young foliage shows distorted, growth with small holes. 
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i) Moths and butterflies (Lepidoptera) 
This order characteristically contains adults with four large wings and curled feeding 
tubes. The larva (caterpillar), with six small legs and eight false legs, is modified for a 
leaf-eating habit. The larva is the only damaging stage of this insect group. 
j) Flies (Diptera) 
This order is characterized by the single pair of clear forewings, the hind wings being 
adapted as balancing organs. The larvae are legless elongated and their mouth parts are 
simple hooks. The larvae cause crop damage. 
k) Beetles (Coleoptera) 
This order is characterized in the adult by hard, homy forewings which when folded, 
cover the delicate hind wings used for flight. Most beetles are beneficial, helping in 
breakdown of humus, e.g. dung beetles. A few, e.g. wireworm, raspberry beetle, and 
vine weevil, may cause crop damage. 
1) Sawflies and Bees (Hymenoptera) 
This group together with wasps and ants are characterized by adults with two pairs 
of translucent wings, the fore and hind wings being locked together by fine hooks. 
Larvae have 3 parts of legs, and more than 4 pairs of false legs. It defoliates mainly 
leaves and flowers. 
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m) Thrips (Thysanoptera) 
These are very small, yellow and brown pests caused mainly spotting of leaves and 
petals, e.g. onion thrips. 
n) Earcoigs (Dermaptera) 
These pests bear characteristic pincers at the rear of the 15 mm long body. They eat 
flowers. 
53 3) MITES (Acarina) 
This important group classified with spiders and scorpions in the Arachnida, is 
distinguished from insects by the possession of four pairs of legs, a fused body structure 
and by the absence of wings. The life cycle is composed of egg, larva, nymph and adult. 
These pests mottle or distort leaves, buds, flowers and bulbs. 
5 3 4) OTHER ARTHROPODS 
In addition to insects and mites, the phylum arthropoda contains three 
horticulturally relevant classes: 
a) Woodlouse (ArmadiUidium nasutum): 
These pests confined damage mainly to stems and lower leaves of cucumbers, but 
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occasionally young transplants may be nipped off near ground level, in the manner of 
cutworms and leather-jacket damage. 
b) Symphilids (Scutigerella immaculata): 
These delicate white creatures, with twelve pairs of legs can crawl ahead of the 
steam's advance. 
c) Millipedes: 
These elongated, slow moving creature are characterized by a thick cuticle, and the 
possession of many legs. These pests cause damage to roots of strawberries and cucumbers 
respectively. 
5.3.5) NEMATODES 
This group of organisms, also called eelworms, is found in almost every part of the 
terrestrial environment, ranging in size from the large animal parasites. Five horticulturally 
important types are described below; 
a) Potato cyst nematode (Globodera rostochiensis and G. Pallida) 
This serious pest is found in most soils that have grown potatoes. The larvae invade 
the roots, disturbing translocation in xylem and phloem tissues and sucking up plant cell 
contents. 
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b) Stem and bulb eelworm (Ditylenchus dipsaci) 
Attacks many plants, e.g. narlissus, onions, beans and sttrawberries. 
c) Chrysanthemum eelworm (Aphelenchoides ritzemabosi) 
These nematodes blotched and purpled the leaves, which spreads to become a dead 
brown area between the veins. The lower leaves are worst affected. Greenhouse grown 
Chrysanthemums are rarely affected, as they are raised from pest-free cuttings. 
d) Root knot eelworm (Meloidogyne spp.) 
Found mainly in greenhouses and thrives in high temperature conditions, causing 
typical galls on the roots of plants such as Chrysanthemum, cucumber and tomato, 
c) Migratory plant nematodes 
These species transmit the important viruses, arable mosaic on strawberry, and 
tomato black ring on ornamental cherries. 
5 4) FUNGI, BACTERIA AND VIRUSES: 
5.4.1) Fungi: 
These organisms, commonly called moulds, cause serious losses in all areas of 
horticulture. They are thought to have common ancestors with filamentous algae. 
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The fungus is composed in most species of microscopic strands, which may occur 
together in a loose structure, form dense resting bodies, or produce complex underground 
strands. 
A) Leaf and flower diseases: 
a) Downy mildew of cabbage and related plants (Perenospora brassicae) 
This serious disease causes a white bloom mainly on the under surface of leaves of 
ornamental cruciferous plants. The disease is most damaging when seedlings are 
germinating, particularly in spring. 
b) Powdery mildew of ornamental mains and apple (Podosphaera leucotricha) 
This disease is distinguished by its dry powdery appearance, most commonly found 
on the upper surface of the leaf The disease survives the winter as mycelium within the 
buds, which often appear small, and the infected twigs have a dried, silvery appearance. The 
emergence of the mycelium with the germinating buds in spring results in a white bloom 
over the young leaves. 
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c) Black spot of roses (Diplocarpon rosae) 
This common disease in gardens and greenhouse produced roses is first seen as dark 
leaf spots, and then leaf drop. The infection of young shoots has a slow weakening effect 
on the whole plant. 
B) Stem diseases: 
This disease is most commonly recognized by the dense, light gray fungal mass 
which follows its infection. In lettuce, the whole plant rots off at the base and the plant goes 
yellow and dies. In many flower crops, infected petals show purple spots. 
b) Apple canker (Nectria galligena) 
This fungus causes sunken areas in bark of both young and old branches of 
ornamental malus, apples, or pears and occasionally on fiiiit. Poor shoot growth is seen, 
and wood may fi"acture in high winds. 
c) Dutch elm disease (Ceratocystis ulmi) 
The first symptom of this disease is a yellowing of foliage in one part of the tree in 
early sumirier. The foliage then dies off progressively firom this area of the tree, often 
resulting in death within three months. 
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d) Club root (Plasmodiophora brassicae) 
This disease causes serious damage to most members of the cruciferae family which 
includes cabbage, cauliflowers, sprouts and stocks. Infected plants show signs of wilting 
and yellowing of older leaves. 
e) Damping off (Pythium and Phytophthora species) 
These two fungi cause considerable losses to the delicate seedling stage. The 
infection may occur below the soil surface. Occasionally the roots of mature plants, e.g. 
cucumbers, are infected. 
f) Conifer root rot (Phytophthora cinnamomi) 
This soil-inhibiting fungus causes the foliage of plants to turn gray-green, then brown 
and eventually to die off completely. 
g) Honey fungus (Armillaria mellea) 
This fungus primarily attacks trees and shrubs e.g. apple etc. 
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h) Fusarium patch on turf (Fusarium nivale) 
This disease appears as irregular circular patches of yellow then dead brown grass up 
to 30 cm in diameter on fine turf. Under extreme damp conditions, dead leaves become 
slimy. 
5 4 2) BACTERIA 
These minute organisms occur as single cells which divide rapidly to build up their 
numbers. They are important in the conversion of soil organic matter and cause serious 
losses to horticultural plants. 
a) Fireblight (Erwinia amylovora) 
This disease, can cause serious damage on members of the Rosaceae. Individual 
branches wilt, the leaves rapidly turning a 'bumf chestnut brown, and when the disease 
reaches the main trunk it spreads to other branches and may cause death of the tree. 
b) Bacterial canker (Pseudomonas morsprunorum) 
This disease affects the plant genus prunus which includes ornamental species, plum, 
cherry and apricot. Symptoms typically appear on the stem as a swollen area exuding a light 
brown gum. 
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c) Soft root (Erwinia carotovora) 
This bacterium affects stored potatoes, carrots, bulbs and iris, where the bacterium's 
ability to dissolve the cell walls of the plant results in a mushy soft rot. 
5.4.3) VIRUSES 
Viruses are extremely small; much smaller even than bacteria. They appear as rods 
or spheres when seen under an electron microscope. The virus particle is composed of a 
nucleic acid core surrounded by a protective protein coat. The virus, on entering a plant 
cell, takes over the organization of the cell nucleus in order to produce many more virus 
particles. 
In recent years the broad area called 'virus diseases' has been closely investigated. 
Virus particles have, in most cases, been isolated as the cause of disease, e.g. cucumber 
mosaic. 
C) Virus Diseases: 
a) Cucumber mosaic: 
Several strains of virus cause this disease, and many families of plants are attached. 
On cucumbers, a mottling of young leaves occurs, followed by a twisting and curling of the 
whole foliage, land fruit may show yellow sunken areas. 
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b) Tulip break: 
The petals of infected tulips produce irregular coloured streaks and may appear 
distorted. Leaves may become light green, and the plants stunted after several years 
infection. 
c) Tomato mosaic: 
This disease may cause serious losses in tomatoes. Infected seedlings have a 
stunted, spiky appearance. On more mature plants leaves have a pale green mottled 
appearance, or sometimes a bright yellow symptom. 
d) Plum pox: 
Plums, damsons, peaches, blackthorn and ornamental plum age affected by this 
disease. Leaf symptoms of feint interveinal yellow blotches can best be seen on leaves 
from the centre of the infected tree. Sunken dark blotches are seen on fruits. 
e) Chrysanthemum stunt viroid: 
This disease, found only on plants of the compositae family and mainly on the 
chrysthemum genus, produces a stunted plant, often only half normal size but without any 
distortion. 
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f) Arabis mosaic: 
This disease infects a wide range of horticultural crops. On strawberries, yellow 
spots are produced on the leaves, and certain cultivars become severely stunted. 
g) Reversion disease on blackcurrants: 
This vims disease seriously reduced blackcurrant yields. Flower buds on infected 
bushes are almost hairless on close inspection, and appear brighter in colour than healthy 
buds. 
6) CONTROL MEASURES 
The main types of control measures to include legal aspects, crop management 
methods, use of beneficial organisms and the rather complex area of chemical control are 
described below: 
• Cultural control 
• Resistance 
• Biological control 
• Chemical control 
6.1) Cultural control: 
Horticulturists, in their every day activities, may remove or reduce damaging 
organisms, and thus protect the crop. Below are described some of the more important 
methods used. 
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6.1.1) Cultivation: Ploughing and rotavating of soils enable a physical improvement in soil 
structure as a preparation for the growing of crops. The improved drainage and tilth may 
reduce damping-off diseases, disturb annual and perennial weeds. 
6.1.2) Chemical sterilization: This involves the use of substances toxic to most living 
organisms, thus necessitating application during the fallow, or inter crop period. Soil 
applied chemicals include methyl bromide. Methaiii sodium, dazomet and 
dichloropropene. 
6.1.3) Soil fertility: While the correct content and balance of major and minor nutrients in 
the soil are recognized for optimum crop yield and quality, excessive nitrogen levels may 
encourage the increase of insects such as flingi. 
6.1.4) Planting and harvesting time: Some pests emerge from their overwintering stage 
at about the same time each year. By planting early to establish tolerant brassica plants 
before the pest emerges, a useful supplement to chemical control is achieved. 
6.1.5) Clean seed and planting material: Seed producers take stringent precautions to 
exclude weed seed contaminants and pests and diseases from their seed stocks. 
6.1.6) Alternate hosts: Alternate hosts harbouring pests and diseases should be removed 
where possible. Soil-borne problems, e.g; club root of cabbage, and free living 
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eelworms on strawberries are harboured by Shepherd's purse and chick-weed 
respectively. 
6 2) RESISTANCE 
Wild plants show high levels of resistance to most pests and diseases. In crops such 
as antirrhinum, lettuce and tomatoes, one or more resistance genes have been deliberately 
incorporated to give protection against rust, downy mildew and tomato mosaic virus 
respectively. The disease organisms may overcome these genetic barriers, and the crop thus 
again becomes infected. Growers may sow a sequence of cultivars, each with different 
resistant genes, in order that the disease organism is constantly exposed to a new resistance 
barrier, and thus limit the disease. 
6 3) BIOLOGICAL CONTROL 
Some of the more effective species being used as the Biological Control are 
described below: 
6.3.1) Phytoseiulus Persimilis: This is a globular, deep orange, predatory tropical mite 
used in greenhouse production to control glasshouse red spider mite. It is raised on 
spider mite-infected beans, and then evenly distributed throughout the crop. 
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6.3.2) Encarsia Formosa: This is a small wasp, which lays an egg into the glasshouse 
whitefly scale causing it to turn black and eventually release another wasp. This parasite 
is raised on whitefly-infested tobacco plants. 
6.3.3) Other biologic control organisms: Peach-potato aphid is parasitized by the wasp, 
Aphidius matricariae. and fungus verticillium lecanii. Chrysanthemum leaf miner is 
controlled by the parasitic wasps, opius and diglyphus spp. Mealy bug is rapidly eaten by 
the tropical green and brown ladybird cryptolaemus montrouzieri. Caterpillars may be 
killed by an extract of the bacterium Bacillus thuringiensis. Vine weevil larvae can be 
infected and killed by the parasitic nematode, Steinernema bibionis. 
A combination of biological methods may be used on some crops, e.g. 
chrysanthemums, tomatoes and cucumbers, in order to control a range of organisms. 
6 4) CHEMICAL CONTROL 
This method of control aims ideally to use a selected chemical for reduction of weed, 
pest or disease without harming man, crop or wild life. About three million tonnes of crop 
protection chemicals are used worldwide each year, two fifths being herbicides, two fifth 
insecticides, and one fifth fiangicides. 
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6.4.1 Herbicides: Herbicides which are applied to the seed bed or growing crop must kill 
the weed but leave the crop undamaged. 
This selective action may succeed for one of several reasons. The broad-leaved turf 
weed, daisy is controlled by 2,4-D, leaving the turf grasses unaffected. 
a) Paraquat: Is commonly used to scorch and kill top growth of a wide spectrum 
of weeds in stale seedbeds, after harvest, in perennial crops. 
b) Amitrole: Is used in similar situations to paraquat, but is more residual, 
surviving in the soil for several weeks. 
c) Glyphosate: Enters the foliage of actively growing annual and perennial weed 
and is translocated to underground organs, subsequently killing them. 
d) Soil-acting herbicides : Are either sprayed on to the soil surface or soil 
incorporated. They must be persistent for several months to kill the seedling 
before or after it emerges. 
e) Chlorpropham : A relatively insoluble compound, is applied as a pre-sowing or 
pre-emergent spray to control a wide variety of annual weeds in brassicas, 
strawberries, onions and leeks. 
f) Dichlobenil: Gives total control against germinating weds, couch grass and some 
perennial weeds in waste ground, soft fiaiit, top fiiiit and established ornamental 
shrub and tree areas. 
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g) Propachlor : A relatively insoluble compound, is applied as a presowing or pre-
emergent spray to control a wide variety of annual weeds in Brassicas, 
Strawberries, Onion and Leaves. 
6.4.2) Insecticides and acaricides: The insects and mites have three main points of 
weakness for attack by pesticides which are as follows: 
a) Dormant-season: Control ofpests may be achieved on trees such as apple by the 
use of toxic contact insecticides. It kills eggs of aphids, red spider mite and 
capsids, but useful predators are also eliminated. 
b) Melathion: Belongs to the organophosphorus group. It enters through the 
cuticle and on reaching the nervous system, interferes with "messages" crossing 
the nerve endings ofpests such as aphids, mealy bug, flies and red spider mites. 
c) Pirimicarb: Belongs to the third group, is systemic, and controls many aphid 
species without affecting beneficial ladybirds. 
6.4.3) Nematicides: No active ingredients are, at present, available exclusively for 
nematode control. Soil inhabiting stages of cyst nematodes, stems and bulb 
eelworm, and some ectoparasitic root eelworms are effectively reduced by soil 
incorporation of granular pesticides, e.g. aldicarb at planting time of crops such as 
potatoes and onions. This group of chemicals acts systematically on leaf nematodes 
of plants such as chrysanthemum land dahlia. 
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6.4.4) Fungicides: Fungicides must act against the disease but not seriously interfere with 
plant activity. Protectant chemicals prevent the entry of klhyphae into roots, and the 
germination of spores into leaves and other aerial organs. Although there are many 
fungicidal chemical groups, three are chosen here as examples: 
a) Inorganic chemicals: Have long been used to protect horticultural crops. Copper 
salts, when mixed with slaked lime form a barrier on the leaf to fungi. Fine 
grained sulphur controls powdery mildews, and may be heated gently in 
greenhouse 'sulphur lamps' to control this disease by vapour action on plants 
such as roses. 
b) Organic chemicals: Contain carbon, Zineb and related synthetic compounds act 
protectively on a wide range of quite different foliar diseases, e.g. downy 
mildews, celery leaf spot and rusts, by preventing spore germination. 
c) Benomyl (benzimidazole group): Is an example of systematic ingredient which 
moves upwards through the plant's xylem tissues, slowing hyphal growth and 
spore production of fungal wilts, powdery mildews and many leaf spot 
organisms. Damping off, potato blight and downy mildews are unaffected by 
this chemical group. 
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CONCLUSION: 
Horticulture is an agricultural science which treats of the production, utilization and 
improvement of fruits, vegetables and ornamental plants. The role of horticulture in daily 
life will vary greatly among individuals. Millions of people are engaged in horticulture on a 
foil time, part timed, leisure time or amateur basis. Sometimes it is used as part of our 
home: some people used it as a hobby. Since horticulture is an art as well as a science, it 
can be flirther developed as an art through hobbies involving painting, 
sketching, drawing etc. Literature and music have been inspired by horticulture topics, 
including flowers, trees and beauty in general. 
In the last, we can say that horticulture is a very vast subject and it is treated by a 
number of people in a number of ways. 
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OBJECTIVES AND METHODOLOGY OF BIBLIOMETRIC STUDY: 
Due to the multidimensional growth of knowledge Librarians and Information 
Scientists are facing great problem in acquisition, organization and dissemination of 
information. The acquisition and organization of information is a challenge for the librarians 
due to this situation of information explosion; because libraries are labour intensive 
organizations. It is necessary to have need based collection to meet the requirements of 
maximum number of library users by within limited resource. 
Prof Bernal has reported that literature growth is six folds more than the 
population gro^vth and if some method is not introduced it will lead towards the literature 
deluge. 
Due to the huge amount of literature and limited financial resources it is rather 
impossible to acquire everything. The document selection must be done according to the 
information needs of users. For this purpose a number of user studies that study the use of 
information by reader, has been done by librarians. User studies can be done in two ways: 
a) In terms of information and its user and 
b) In terms of user and this information 
The first kind of study is the analysis through its artifacts. Britain calls this 
study as the 'systematic' approach to study the use of literature. In 1963 Pritchard 
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introduced the term 'Bibliometrics' to this study which is now one of the well recognized 
and dependable technique for research in the field of library and information science. 
1. OBJECTIVES: 
1.1) To find out the most used pattern of different types of documents i.e. books, journals, 
reports, standards, patents etc. 
1.2) To know about the use of literature from different countries to find out the country 
producing most of the literature . 
1.3) To know the most productive year/years of the literature published on the subject. 
1.4) To find out the most dominating language(s) in which the most of the articles on the 
subject have been produced. 
1.5) To know the core periodicals containing the most of the published literature. 
1.6) To know eminent personalities in the field of Horticulture. 
1.7) To study the rate of collaborative research that can be effectively measured from the 
number of authors in papers. 
1.8) To show the inter disciplinary character of the subject under study. 
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2. METHODOLOGY OF BIBLIOMETRICS: 
We can discuss the methodology of Bibliometrics under the following points: 
Selection of Source Document 
Formulation of Hypothesis 
Collection of Data <r 
Analysis and Interpretation 
of data 
Conclusion 
2.1) Selection of Source Document: 
The first and foremost task is to select the source document from which data is to be 
drawn. Biological Abstracl/which is published from BIOSIS (Biological Information 
Service), Philadelphia, USA. since 1927 is the most authoritative and comprehensive 
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source material on the subject. I have scanned two volumes of Biological Abstract for 
the year 1996-97 to collect 5138 references on the subject 'Horticulture'. 
Biological Abstract is found to be most comprehensive guide in the field of Applied 
Biology. The informative abstract given in biological abstract are the best and most 
used sources of information. 
Due to the rapid growth of the list of source journals and due to the geographic and 
linguistic bias data has been collected from the secondary source like Biological 
Abstract instead of any primary source. 
For this purpose I have chosen two volumes of Biological Abstract (i.e. 1996, 97) as 
the source document. 
2.2) Formulation of Hypothesis: 
Hypothesis is the tentative generalization of the problem. One should be very careful 
\—^ . 
during the Formulation of Hypothesis because result of the problem completely 
depends upon it, otherwise it will lead to the wrong conclusion. 
Regarding the present problem of BibUometric study, Hypothesis which I have drawn 
is given below: 
2.2.1 Periodical article may be the most used form of document. 
2.2.2 There will be great influence of team research in the field of Horticulture. 
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2.2.3 There will be significant difference among countries regarding Geographical Scattering 
of articles in the field of Horticulture. 
2.2.4 English language will be the most used language by the authors for writing articles in 
the field of'Horticulture'. 
2.2.5 Research output in 'Horticulture' is increasing year by year. 
2.3) Collection of Data: 
Data pertaining to the field of'Horticulture' was collected from Biological Abstract 
on 5 X 3 catalogue cards.Each reference consisted of information about author, title, name 
of the periodical, place, year, language and form of document. In other words, we can 
say that a bibliography was created on cards and these cards are arranged and rearranged 
during the analysis. 
2.4 Analysis: 
The data consisting of 5138 entries was collected and analyzed under the following 
headings: 
2.4.1 Ranking of Periodicals 
2.4.2 Geographical Scattering of Items 
2.4.3 Year wise Distribution of Items 
2.4.4 Language wise Distribution of items 
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2.4.5 Subject Dispersion 
2.4.6 Form wise Distribution 
2.4.7 Ranking of Authors 
2.4.8 Application of Bibliometric Laws 
2.4.1 Ranking of Periodicals: 
The main objective of this study is to find out the core periodicals containing the 
research Hterature on Horticulture. To conduct this study, the items published in 
different periodicals are grouped together and counted. Information about the most 
productive periodicals on the subject is much useful for the librarians as well as for 
research scholars. After the identification of core periodicals in the field, ranking of 
periodicals is done and tabulated. 
2.4.2 Geographical Scattering of Items: 
This is done to determine the geographical scattering of item while studying the use 
pattern of research literature in the subject under study. The information was collected 
from the informative abstract of each item, which clearly gives the place of origin of 
each item. The entries were then grouped on the basis of their country of origin. They 
were then counted and ranked in a table. 
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2.4.3 Year wise Distribution of Items: 
With the help of this study, currency of information in the secondary source may be 
useful in finding out the most productive year of items ranked. Through this study we 
know that how many articles were published in which year. The information about 
the period of origin of the item can be easily known by the bibliographic information 
given in Biological Abstract. 
2.4.4 Language wise Distribution: 
It is also important to know the most dominant language used in scientific 
communication on the subject, because Biological Abstract reports items published 
from different countries in different languages. This information given along with 
informative abstract in the Biological Abstract is analyzed and tabulated. 
2.4.5 Subject Dispersion: 
Though most of the literature on a given subject is published in some core journals but 
sometimes some material of research value is published in the journals belonging to 
related fields. It is, therefore, important to know the interdisciplinary nature of the 
subject. Subject dispersion analysis is done on the basis of subject field of periodicals, 
the information about which was obtained from Ulrich International Periodical 
Directory (33" ed.). The analysis not only identifies the core subject where most of 
the articles on the subject Horticulture are published but also the subjects publishing 
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some relevant information. Thus, it will show the interdisciplinary nature of the 
subject. 
2.4.6 Form wise Distribution: 
Document on any subject are published in different forms like periodical articles, 
research reports, bulletins and patents. It is important to know the most popular form 
of document. For this purpose, the information about the form of document was 
collected and tabulated. 
2.4.7 Ranking of Authors: 
This is done to know the eminent personalities in the subject. The data cards of 
different contributors in the field were separated out. The number of cards under each 
name were counted and tabulated. Authors are then ranked in order of decreasing 
productivity. 
2.4.8 Application of Bibliometric Laws: 
The whole study depends upon the application of bibliometric laws such as Lotka, 
Bradford and Zipf s law. For checking the validity of these laws, they will be 
individually applied on the analyzed data. 
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CHAPTER-IV 
DATA ANALYSIS, INTERPRETATION AND PRESENTATION 
Two volumes of Biological Abstract for the year 1996-97 were consulted for 
collecting the sum total of 5138 data items. The volume of 1996 contained 2602 items and 
the volume of 1997 contained 2536 items. Collected data was analyzed as under: 
1. Ranking of Periodicals: 
Periodicals play a vital role in scientific communication as well as for dissemination 
of information because periodicals are the sources of current information. Periodicals that 
contribute most of the literature in every subject field are called core journals. Identification 
of core journals in the subject under study will be usefial from the point of view of scientists 
and librarians alike. 
The main aim of the present study is to identify the most important journal 
containing the most of the literature of research value in the field of horticulture. This 
information of core journals in various subjects will go a long way in preparing the 
subscription list of periodicals by libraries. The information is usefiil for the information 
scientists as well. 
In the collected data, all the 5138 references have been published in 432 periodicals 
which have been ranked up to 55 positions. However the table 1 lists only 188 periodicals, 
showing 52 rank positions. There are periodicals in which the frequency of occurrence of 
items is up to 4. The periodicals with less than 4 items have not been considered. Table 1 
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shows that the first rank was occupied by the journal titled 'Hortscience' which accounts 
for 7.66% of total references. Next four positions are occupied by journals like' Jr. Of 
American Society for Horticultural Science' (4.80%), Jr. Of the Japanese Society for 
Horticultural Science (3.17%), Scientia Horticulturae (2.99%) and Euphytica (2.74%) 
respectively. 
Table 1 and Table 1.1 show that most of the literature of Horticulture appeared in 7 
periodicals as a total number of 1347 items constituting 26.17%) of the total, appeared in 
those periodicals. They may be regarded as core journals in the field. 
The journals having their frequency of occurrence in the range of 70 to 99 is 6, 
those, in range of 50-69 is 4, in range of 35-49 is 12, in range of 25-34 is 22, in range of 
15-24 is 21, in range of 10-14 is 36, in range of 4-9 is 80. It is therefore obvious that 
though most of the literature constituting 26.17% references appeared in 7 core journals, 
the number of periodicals had been increasing for finding out much less number of items i.e. 
as many as 80 periodicals are required for 8.87% of items. This is in accordance with 
Bradford's Law of Scattering. 
The present ranking list should be of use for the libraries in taking policy decisions 
regarding the subscription list of periodicals. It will be equally important for the 
documentalists in preparing an exhaustive documentation list. The study may be usefial for 
the scientists as they know the core journals carrying the highest percentage of items. 
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TABLE 1.1 






































































2 Countr^ise Distribution: 
It is known fact that certain countries give more research output in a particular 
subject. This information is very much useful not only for the information managers in 
finalizing the subscription Hst of periodicals but also for the research scholars as they tend to 
know the countries that are leaders in the field. 
Table 2 contains a list of 105 countries producing research material on 
Horticulture. These countries have been ranked on the basis of frequency of occurrence of 
items. It was observed that 23.16% of articles were published from U.S.A. only. This is 
followed by India and Japan which produce 17.12% and 9.45% research items respectively. 
The analysis not only shows the most potent countries of research on Horticulture 
but also indicates the wide coverage of Biological Abstracts, as the pubhcation from 105 
countries of the world have been hsted. 
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3. Yearwise Distribution: 
Currency of information is an important factor for any good abstracting service. 
The main objective of the chronological study is to find out current information published by 
Biological Abstracts. This study is too much useful in knowing the currency of information 
and also in knowing the most productive year of items ranked. Through this study, we 
know that how many articles were published in which year. 
Table 3 shows the chronological scattering of all references. It gives the number 
of items pubUshed in the volumes of 1996-97 in biological abstract in different years. It is to 
be observed that the frequency of occurrence of items in the volume of 1996 was the highest 
i.e., 1585 for the same year and that of 1997 the frequency of occurrence was 1434 which 
was again the highest for that year. However, the total percentage of the frequency of 
occurrence of items in both the volumes of Biological Abstract was the highest i.e., 50.56% 
in 1996. This is followed by 1997 and 1995 with a total percentage of frequency of 
occurrence as 27.90% and 19.85%) respectively. For the year 1993 and 1994 the total 
percentage of frequency of occurrence is 0,13%i and 1.53%) respectively. For the years 1991 
and 1992 references have not been published in the volumes of 1996 and 1997 of Biological 
Abstract. 
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4. Languagewise Distribution: 
The main objective of this type of study is to find out the most dominant language 
or languages in which the literature on the subject 'Horticulture' is being produced. 
Language plays a significant role in the exchange of scientific information. Information 
about the most dominant language is very much useful for the librarians in the acquisition of 
periodicals and provision of translation services to the user. 
Table 4 shows that the total number of items (5138) were published in 22 
different languages. Out of which English was found to be the most dominant language, as 
4163 items constituting 81.02% were reported to be published in that language. The 
second position is occupied by Korean Literature, in which 244 items constituting 4.74% 
were reported in two volumes of Biological Abstract. The third, fourth and fifth position 
were occupied by, Japanese (4.57%)), Russian (1.81%) and Portugese (1.71%o). About 
6.01% of the total literature on Horticulture is being published in other languages. 
Thus, the most dominant language of scientific communication on Horticulture is 
found to be English, followed by Korean, Japanese, Russian and Portugese languages. 
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5. Subject wise Distribution: 
Usually, the information on a given subject is published in the journals belonging 
to the same subject. But, sometimes some of the vital information has been found in some 
related disciplines of the subject. This phenomena is called scattering. The present analysis 
has been done to know the scattering of literature of Horticulture in other subject fields. I 
have consulted 'Ulrich International Periodical directory' to determine the subject field of 
periodicals. Out of a total of 432 titles, 8 periodicals could not be traced in the directory 
and therefore, have been put under the category Unknown. 
It is observed from Table 5 that all the collected items belong to 28 different 
subject areas which have been ranked from 1 to 20 on the basis of frequency of occurrence 
of articles. The analysis shows that 56.81% of the literature belongs to Gardening and 
Horticulture, 24.17% belongs to Agriculture, 6.18%) belongs to Crop Production and Soil, 
3.89%) belongs to Biology. The frequency of occurrence of items in other subjects is less 
than 1%. However, even such a negligible percentage of literature published in different 
subject fields constitutes a significant amount of literature that might be usefial for 
Horticulture specialists and scholars. 
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6. Form wise Distribution: 
Information is available in a variety of forms namely periodicals, conference 
proceedings, research reports, letters, bulletins, patents etc. The main objective of this study 
is to find out most used form of source material. It will help the information scientists and 
their users to know the most dominant forms of documents in which information is being 
produced on the subject. 
Table 6 gives the form wise distribution of items. It was found from the analysis 
that periodical articles are the most dominant form in which scientific .information is 
communicated in Horticulture. It is obvious from the fact that 95.17% literature on the 
subject appeared in form of periodical articles. Bulletins and research reports constitute 
2.02% and 1.61%) of the total, while the other forms like Digest, Conference Proceedings, 
Yearbooks, Newsletters and Technical Reports constitute less than Wo. , 
This analysis may help the information scientist decide as to which forms of 
documents he has to procure in the library to meet the information requirements of the 
researchers in the field of Horticulture. 
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7. Ranking of Authors: 
There are certain eminent personalities in every subject field who achieve 
recognition through their research and writings. These personalities form the backbone in 
their own subjects. The main objective of this study is to find out authors whose 
contributions are significant in the field of Horticulture. For this purpose, a ranking list of 
eminent authors has been given in Table 7, in the order of their frequency of occurrence. 
Analysis shows that 638 items (12.41%) were contributed by single author, 1525 items 
(29.68%) by two authors and 2975 items (57.90%)) by more than two authors. Therefore 
we can say that trend of research in the field of Horticulture is joint efforts involved to 
complete a research project. It may be due to the complexity and interdisciplinary nature of 
research topics. The first three eminent authors in the field are : Simonne, Eric (25 items), 
Johnson, B. J. (9 items), Singh, K.B. (9 items). 
The present ranking list may help in knowing the latest significant contributors in 
Horticulture. Such authors may be given due place in the bibliographical services provided 
in the subject. 
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1. APPLICATION OF BIBLIOMETRIC LAWS: 
After the analysis and interpretation of data, the next step is application of 
Bibliometric laws, which will be applied on the analyzed data to check their validity, 
LI BRADFORD'S LAW OF SCATTERING: 
This law states that "If a group of journals are arranged in an order of 
decreasing productivity, i.e. the journals that yield the most relevant article coming first and 
the most unproductive last, then the journals will be grouped into a number of zones, each 
producing a similar number of relevant articles". However, the number of journals in each 
zone will be increasing very rapidly and show a geometric progression. 
The relationship between the zones is to be given by the following equations: 
1 : n : n^  
Where, 1 is number of journals and n is a multiplier. 
On the basis of this law, I have chosen 432 periodicals and divided them 
according to their frequency of occurrence. 
In the first zone, 13 periodicals contained 1738 items, in the second zone 68 
periodicals contained 1705 items and remaining 351 periodicals contained 1695 items in the 
third zone. 
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In other words, we can say that first 13 periodicals have covered 1/3 of the total 
items, next 68 periodicals have covered 1/3 items and 351 periodicals also covered yet 
another 1/3 items. This data has been taken from Table 1 Ranking of Periodicals. This 
analysis very closely shows the phenomenon of scattering of items in different zones of 
journals. 
As the nucleus zone contains 13 journals, followed by 68 journals in second 
zone and 351 journals in third zone, the zone thus identified will form an approximately 
geometric series: 
13 : 68 : 351 
Here 68 = 13 x 5 (Approx.) 
351 = 1 3 x 5 x 5 (Approx.) 
therefore, 13 = 1 3 x 5 : 1 3 x 5 x 5 
substituting 5 - n 
we get 13 : 13n : 13n^  
i.e. 1 : n : n^  (where 1 is number of journals in the nucleus and n is a multiplier). 
Thus Bradford Law is proved. 
The number of journals in the nucleus can be obtained by plotting f ( r ) and log n on semi 
logarithmic graph paper (a bibliograph), where f ( r ) is cumulative frequency and log n is 
log of rank of journals as shown in the graph. This graph is drawn with the help of data 
analyzed and computed in Table 1. 
The log value of 13 journals in the first zone is 1.113943352. The log value of 
68 journals in the second zone is 1.832508913. The log value of 351 journals in the third 
zone is 2.545307116. 
121 
TABLE - 8 
BRADFORD'S TABLE 































































































































































































Taking log n on x-axis and taking number of items in each zone on y-axis, a graph 
was plotted. The bibliograph thus obtained was found to be by and large, similar to 
Bradford's bibliograph, as the graph begins as a rising curve API and continues as a straight 
line. The rising part of the graph represent the nucleus of highly productive journals. The 
points PI, P2 and P3 on bibliograph are the boundaries of the three equiproductive zones in 
which almost the same number of articles as the nucleus (represented by 1= yly2 = y2y3) 
derived from an increasingly larger number of journals (represented by oxl, xlx2 and x2x3). 
The Bradford's law is proved thus. 
1.2 LOTKA S INVERSE SQUARE LAW: 
This law states that, the number of scientists who contribute n papers will be l/n2 
of those who contribute only one paper. 
During the present analysis it was observed that 17,845 authors have contributed 
5138 items. Out of 17,845 authors only 740 authors have contributed more than one paper 
and rest 17,105 authors contributed one paper each i.e. single contribution. 
However, according to Lotka's law, single contributors should account for 60% of 
the total. 
Lotka's law was applied to know the number of scientists contributing 2 papers; 3 
papers and 4 papers respectively, as given below: 
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1.2.1 Scientists Contributing 2 Papers: 
As we know that the number of authors contributing one paper is 17,105. 
Therefore, number of scientists contributing 2 papers may be calculated by the 
formula: 
No. of Scientists publishinR 1 paper 
n^  
= 17,105 x'/2^ 
= 17,105/4 = 4276.25 
Thus, number of scientists publishing 2 papers is 4276.25. However an analysis of the data 
shows that only 524 authors have contributed 2 papers, which is far less than the 4276,25 
figure, obtained by applying Lotka' s law. 
1.2.2 Scientists Contributing Three Papers: 
Apply the formula: 
= 1/n^ 
= 17,105x1/3^ 
= 17,105/9 =1900.55 
During the analysis it was found that only 139 authors contributed 3 papers each, which is 
far less than 1900.55, 
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1.2.3 Scientists Contributing Four Papers: 
Apply the formula = 1/n^  
= 17,105 x'/4^ 
= 17,105/16= 1069.06 
Number of authors publication 4 papers = 1069.06 
The analysis of the actual data shows that only 48 authors contributed 4 papers which is 
again far less than calculated figure 1069.66. 
It may therefore be concluded that the trends of research now a days have changed 
as compared to the period when Lotka's law was formulated. That is why on the basis of 
analysis of the present data it is different to testify the Lotka's law. 
13 ZIPF S LAW OF WORD OCCURRENCE: 
This law states that "In a long textual matter if words are arranged in their 
decreasing order of frequency, then the rank of any given word of the text will be inversely 
proportional to the frequency of occurrence of the word", 
r 1/f 
Where, r is rank. 
f is frequency of word occurrence 
fr (constant) 
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For the application of this law I have collected those words, whose frequency of occurrence 
is more. 1 have collected the words from the title of the articles and represented them in 
Table - 9 according to their frequency of occurrence in decreasing order. 
The Table - 9 shows distribution of words are inversely proportional to the 
frequency occurrence of the word. The law represents only approximation of occurrence 
which is hyperbolic. 
Zipf s Law: 
F ( r) =c/n where C is constant 
log F ( r ) + log n = C 
On application of this law we found that the log of frequency of occurrence of words when 
added to log of their rank, the results are almost same for each word as: 
I. Word-Effect Frequency-596 time Rank-1 
Log of frequency + log of Rank 
Log 596 + Log 1 
= 2.7752 + 0 
= 2.7752 
II. Word - Application Frequency - 548 time Rank - 2 
= Log 548 + Log 2 
= 2,7387 + 0.3010 
= 3.0397 
III. Word - In Vitro Frequency - 497 time Rank - 3 









































































































































CONCLUSION AND IMPLICATIONS 
Bibliometric analysis is now becoming an important research tool for the 
understanding of science, scientists, scientific contributions and publications. Bibliometric 
techniques are being applied for eliminating low quality literature and to select a small 
portion of significant, reliable land relevant high quality publications. These are also applied 
for the management of science, analyzing the utility of journals and fields and measuring the 
performance of scientist. 
The present study was conducted to identify the distinguished characteristics of the 
literature on "Horticulture" with the help of well established method of bibliometrics. The 
source document "Biological Abstract" has been selected for collecting data. The subject 
area selected is "Horticulture" which deals with the production, utilization and 
improvement of fruits, vegetables and ornamental plants. The main objective of this 
bibliometric study is as following: 
• To compile a ranked list of journals. 
• To find out the individual contribution of significant authors and observe 
authorship pattern. 
• To distribute cited serials according to their country of origin and languages. 
• To find out the form of the document used in the subject field. 
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• To observe chronological distribution and frequency of cited journals. 
Table - 1 gives a ranking list of 188 journals. The most productive periodicals in 
the field of Horticulture are: 
1. Hortscience 344 (6,69%) 
2. Jr. of the American Society 
for Horticultural Science 194 (3.77%) 
3. Jr. of the Japanese Society 
for Horticultural Science 155 (3.01%) 
4. Sciential Horticulturae 154 (2.99%) 
5. Euphytica 141 (2.74%) 
This study will help the librarian in deciding as to which periodicals in Horticulture 
may be subscribed in the library. 
While studying the use pattern of research literature in a particular discipline like 
Horticulture, it is important to determine the geographical scattering of cited journals. 
It is clear from the Table - 2 that the literary output of U.S.A. is more as 
compared to other countries, as it accounts for about 23.16% of the total data. The 2"'', 3''', 
4* and 5"^  positions were held by India (17.12%), Japan (9.45%), S. Korea (5.04%), U.K. 
(4.47%)) and Canada (2.58%) respectively. In this table 105 countries have been listed, this 
also shows the wide range of the source document. 
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This study will help the librarian in deciding from which country he has to procure 
the documents. 
Chronological study in Table - 3 shows that maximum number of items have 
originated during the year 1996 (50.56%). The other productive years are 1995 and 1997 
accounting for 19.85% and 27.90% literature respectively. This study shows how currently 
information is being published by Biological Abstracts. 
Language wise analysis shows the most dominant language of scientific 
communication in the field of Horticulture. Table - 4 shows that 81.02%) literature in the 
field of Horticulture is published in English language. About 18.84% literature of 
Horticulture is being published in other languages such as Korean (4.74%)), Japanese 
(4.57%), Russian (1.81%), Portugese (1.71%) and so on. This analysis suggests that 
scholars should know at least one foreign language other than English and librarian should 
have adequate translation facilities. 
Subject dispersion analysis in Table - 5 shows that 56.81% literature belongs to 
Gardening and Horticulture. 43.04% literature is scattered in other disciplines like 
Agriculture, Biology, Botany and so on. 
This study may help the librarian in the provision of abstracting, indexing, CAS 
and SDI Services. 
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The fore nost conclusion drawn from tables is that world output is dominated by 
the periodical articles, as 95.17% of the total data was found to be in form of articles. 
Ranking vif authors has been done to know the eminent personalities in the field of 
Horticulture. From this analysis it was found that 638 items (12.41%) were contributed by 
single author, ]52i items (29.68%)) by two authors and 2975 items (57.90%)) by more than 
two authors. Ficrn Table - 7 the eminent personalities in the subject under study were 
found to be: 
1. Simoiine, Eric (25 items) 
2. John: on, B.J. (9 items) 
3. Singl , K.B. (9 items) 
The rail ing of authors shows the recent trends of research in the subject 
'Horticulture'. 
At last tlie bibhometric laws such as, Bradford's law, Lotka's law land Zipf s law 
have been applied Among them Bradford and Zipf s laws have been testified as they are 
still valid today Bibliometric studies are of much significance for the designers of 
catalogue codes, or the compilers of bibliographies and for the organizers of scientific 
information. Fur her research is required to establish its impact on the organization of 
research and comnmnication pattern of scientists in the field of Horticulture. 
Tenability of the Hypothesis: 
The hypothesis which I had set for the present study have been examined in the 
light of above fmd ^  ags. 
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